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(57) ABSTRACT

A wafer and a fabrication method include a base structure
including a substrate for fabricating semiconductor devices.
The base structure includes a front side where the semicon-
ductor devices are formed and a back side opposite the front
side. An integrated layer 1s formed 1n the back side of the base
structure including impurities configured to alter etch selec-
tivity relative to the base structure such that the integrated
layer 1s selectively removable from the base structure to
remove defects mncurred during fabrication of the semicon-
ductor devices.
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WAFER BACKSIDE DEFECTIVITY
CLEAN-UP UTILIZING SLECTIVE
REMOVAL OF SUBSTRATE MATERIAL

BACKGROUND
[0001] 1. Technical Field
[0002] The present invention relates to semiconductor

walers, and more particularly to watfers and methods for
reducing backside water defects.

[0003] 2. Description of the Related Art

[0004] During standard semiconductor watfer processing, a
backside of a silicon wafer incurs defects that cannot be
climimated with traditional surface cleaming processes.
Defects can include both additions to the backside as well as
micro-gouging 1n the exposed substrate surface. While such
defects may not pose a concern to whole-watfer fabrication
processing or to the performance of devices and other front-
side features, once the walfers are converted to chips and
assembled 1n standard bond and assembly packaging process-
ing, significant 1ssues with chip cracking have been observed
due to backside defects which serve as stress concentrators or
initiation locations for microcracks.

[0005] These defects may be difficult or impossible to eas-
1ly detect reliably in-line. Even 11 detected during water fab-
rication, limitations with traditional wet chemistries designed
to clean or etch silicon pose challenges to remedying back-
side detects with processes and methods that are typically
compatible with back-end-of-line (BEOL) semiconductor
processing. Such processes usually blunt cracks without
removing them and possibly induce additional defects as
artifacts of the backside clean processing.

[0006] While some silicon etchants known 1n the art may
successiully remove some micro-cracks, different types of
defects such as pitting may still occur on the water backside
as a result of the backside etch processing. Such defects have
been observed even on water backsides which have been
terminated with a chemical mechanical polish (CMP) which
gives a planar surface with a mirrored finish. Further, the use
ol a backside wet etch increases variability 1n outgoing water
thickness, which increases variability 1n downstream pro-
cessing and creates challenges with automated water han-
dling. Higher vanability leads to the need for increased
ispections and rework, thus resulting 1n longer water fabri-
cation time and increased cost per water. Additionally, the
inscribed water identifier (ID) can also be damaged or
obscured by a non-selective silicon wet thinning operation,
which poses a significant challenge for automated water han-
dling.

[0007] Backside defects can be a customer satisfaction
1ssue. Degraded strength of the chip due to backside detects
has been shown to correlate with module build yield and
potential 1n-field reliability 1ssues. In addition to aesthetic
1ssues which confound in-line inspection data and lead to
1ssues with supplier rejection, the defects induced by the wet
silicon etch may cause pitting in the wafer backside surface,
which poses a longer term reliability concern with chip crack-
ing, which also may negatively impact customer satisfaction.

SUMMARY

[0008] A waler and a fabrication method include a base
structure consisting of a substrate for fabricating semicon-
ductor devices. The base structure includes a front side where
the semiconductor devices are formed and a back side oppo-
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site the front side. An mtegrated layer 1s formed 1n the back
side of the base structure including impurities configured to
alter etch selectivity relative to the base structure such that the
integrated layer 1s selectively removable from the base struc-
ture to remove defects incurred during fabrication of the
semiconductor devices.

[0009] Another waler in accordance with the present prin-
ciples includes a base structure including a substrate for fab-
ricating semiconductor devices. The base structure including
a front side where the semiconductor devices are formed and
a back side opposite the front side. An endpoint layer 1s
formed on the back side of the watfer and has an etch selec-
tivity relative to the base structure. A sacrificial layer 1s dis-
posed on the endpoint layer.

[0010] A method for reducing back side water defects
includes providing a semiconductor waler substrate; implant-
ing impurities 1nto a back side of the water to form an 1nte-
grated doped layer being selectively removable from a base
structure of the wafer; processing a front side of the wafer to
fabricate semiconductor devices; and selectively removing
the integrated doped layer to remove processing defects
incurred on the backside of the wafer substrate.

[0011] Another method for reducing back side wafler
defects includes providing a semiconductor waler substrate;
forming an endpoint layer on a back side of the water that 1s
selectively removable from a base structure of the wafer;
providing a sacrificial layer on the endpoint layer; processing
a front side of the water to fabricate semiconductor devices:
removing the sacrificial layer from the endpoint layer; and
selectively removing the endpoint layer from the base struc-
ture to remove processing defects incurred on the backside of
the wafer substrate.

[0012] These and other features and advantages will
become apparent from the following detailed description of
illustrative embodiments thereot, which 1s to be read in con-
nection with the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0013] The disclosure will provide details 1n the following
description of preferred embodiments with reference to the
following figures wherein:

[0014] FIG. 1 1s a perspective view ol a waler assembly
with an integrated back side layer in accordance with the
present principles;

[0015] FIG. 2 1s a perspective view of a waler assembly
with a back side endpoint layer and sacrificial layer 1n accor-
dance with another embodiment;

[0016] FIG. 3 15 a block/flow diagram for fabricating the

waler assembly of FIG. 1 1n accordance with one illustrative
embodiment; and

[0017] FIG. 4 1s a block/flow diagram for fabricating the
waler assembly of FIG. 2 1n accordance with another illus-
trative embodiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0018] In accordance with the present principles, a wafer
substrate 1s provided with a selectively removable protection
layer. In one embodiment, a silicon water includes a backside
doped silicon layer, which can be removed at a conclusion of
waler processing. The doped silicon layer may be removed by
utilizing a selective wet etch chemistry that will endpoint on
the base substrate material after removal of the doped layer.
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By adding a selective substrate layer, accumulated backside
damage on the base substrate can be avoided and additional
defects typically associated with removal of the protective
layer may be eliminated. The endpoint capability of a selec-
tive substrate also enables improved process control and inte-
gration, since any concerns with handling and contamination
are mitigated by utilizing a backside protective layer that has
the same base material as the base water substrate.

[0019] In other embodiments, the selective substrate layer
may also be formed using an embedded oxide layer, or other
embedded material layer which creates an interface to enable
an endpoint process to be implemented to improve manufac-
turability and process repeatability. Such a layer would be
embedded between two substrate layers (e.g., silicon), which
would enable seamless handling during fabrication and mini-
mize risk of tool contamination.

[0020] Itis to be understood that the present invention will
be described 1n terms of a given 1llustrative architecture hav-
ing a waler; however, other architectures, structures, sub-
strate materials and process features and steps may be varied
within the scope of the present invention.

[0021] It waill also be understood that when an element such
as a layer, region or substrate 1s referred to as being “on” or
“over’ another element, 1t can be directly on the other element
or mtervening elements may also be present. In contrast,
when an element 1s referred to as being “directly on” or
“directly over” another element, there are no intervening
clements present. It will also be understood that when an
clement 1s referred to as being “connected” or “coupled” to
another element, it can be directly connected or coupled to the
other element or intervening elements may be present. In
contrast, when an element 1s referred to as being “directly
connected” or “directly coupled” to another element, there
are no mtervening elements present.

[0022] Methods as described herein may be used in the
fabrication of integrated circuit chips. The resulting inte-
grated circuit chips can be distributed by the fabricator in raw
waler form (that is, as a single water that has multiple unpack-
aged chips), as a bare die, or 1n a packaged form. In the latter
case the chip 1s mounted 1n a single chip package (such as a
plastic carrier, with leads that are aflixed to a motherboard or
other higher level carrier) or 1n a multichip package (such as
a ceramic carrier that has either or both surface interconnec-
tions or buried interconnections). In any case the chip 1s then
integrated with other chips, discrete circuit elements, and/or
other signal processing devices as part of either (a) an inter-
mediate product, such as a motherboard, or (b) an end prod-
uct. The end product can be any product that includes inte-
grated circuit chups, ranging from toys and other low-end
applications to advanced computer products having a display,
a keyboard or other input device, and a central processor.

[0023] Referring now to the drawings in which like numer-
als represent the same or similar elements and imitially to FIG.
1, a water assembly 100 1s shown 1n accordance with one
illustrative embodiment. The water assembly 100 includes a
base structure or base substrate 102. The base structure 102
may include any semiconductor material or base substrate
material. Examples of the base structure material may include
bulk silicon, semiconductor-on-insulator (SOI), silicon ger-
manium, germanium, gallilum arsenide, ceramic material,
polymer materials or the like. In one particularly usetul
embodiment, the base structure 102 includes silicon. This
embodiment will be described 1n greater detail to provide an
illustrative description of the present principles.
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[0024] The base structure 102 may include a thickness 104
on a backside 108 of the base structure 102 that 1s created
during the substrate manufacturing process. When manufac-
turing the water substrates according to processes known in
the art, such as the Czochralski process, the water thickness
may be provided by slicing a silicon boule or ingot with
additional thickness to account for a sacrificial layer 106 to be
removed and thus leaving the final substrate thickness after
removal of the sacrificial layer 106 at the same nominal sub-
strate thickness as waters without the sacrificial layer 106.
Additionally, a thickness 104 can be provided by allocating
the thickness within normal tolerances for watfer fabrication

(e.g., backside etch budgeted thickness).

[0025] Thickness 104 has 1ts etching properties altered by
one or more processing steps, e.g., doping, oxidation, etc. In
a particularly useful embodiment, thickness 104 1s doped to
form a sacrificial integrated doped layer 106, which forms a
selective interface between the sacrificial integrated doped
layer 106 and the base substrate 102. Thickness 104 may be
doped to include the introduction of impurities, such as B, P,
As, etc. or any other element or compound. The impurities
may be introduced by 10n bombardment, plasma treatment or
other processes that introduce the impurities with a concen-
tration and depth to define the thickness 104, thereby altering
the etch properties of thickness 104 and forming a selective
interface between sacrificial layer 106 and the base substrate
102. Thus, the etch properties of the sacrificial layer 106
become altered such that the sacrificial layer 106 can be
removed selectively with respect to the base structure 102.
The defined interface between sacrificial layer 106 and the
base substrate 102 enables a selective etch endpoint at the
interface, which results in a highly uniform surface after the
removal of sacrificial layer 106.

[0026] A further consideration for the selection of the
impurity type and implantation process 1s the desire not to
contaminate devices or structure fabrication on a front side
110 of the base structure 102. Proper protection of the front
side 110, using methods known 1n the art, may enable the use
ol many combinations of processing steps and impurity types.
The thickness 104 of sacrificial layer 106 may include a
thickness of between about 10 to 100 microns, with a pre-
terred range being between about 30 to 50 microns; however,
other thicknesses are contemplated depending on the process-
ing and handling parameters for the wafer assembly 100
during fabrication.

[0027] Adter fabrication steps on the front side 110 of the
waler assembly 100 are complete, any damage incurred on
the back side 108 may be removed, e.g., by etching away the
sacrificial layer 106 and terminating the etch process by uti-
lizing the interface between sacrificial layer 106 and base
substrate 102 as an endpoint. Additional intermediate thin-
ning operations such as a backside grind or reactive 10n etch
can be completed to reduce the mitial thickness 104 of sacri-
ficial layer 106 prior to the final removal of the remaining
thickness of sacrificial layer 106. It 1s preferable that the
sacrificial layer 106 possess many or all of the same mechani-
cal properties as the original base substrate structure 102. In
this way, equipment for chucking, handling, and processing
semiconductor substrates does not have to be modified to
account for the sacrificial layer 106 during fabrication pro-
cessing.

[0028] A waler identifier (ID) 112 can be created prior to
the development of the sacrificial layer 106. Depending on the
thickness of the sacrificial layer 106, the water ID 112 can be
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re-created on the back side 108 surface of the sacrificial layer
106 after its formation. The water ID may also be created on
the base structure 102 prior to forming the sacrificial layer
106 as either an embossed or raised ID. In this way, water 1D
112 should be visible even after the formation of the sacrifi-
cial layer 106.

[0029] Referring to FIG. 2, another wafer assembly 200 1s
shown 1n accordance with another 1illustrative embodiment.
The water assembly 200 includes a base structure or base
substrate 202. The base structure 202 may include any semi-
conductor material or base substrate material. Examples of
the base structure material may include bulk silicon, semi-
conductor-on-insulator (SOI), silicon germanium, germa-
nium, gallium arsenide, ceramic material, polymer materials
or the like.

[0030] The base structure 202 may include an embedded
endpoint layer or etch stop layer 204 on a backside 208 of the
base structure 202. The embedded endpoint layer 204 may
have a thickness of between about 1 to 10 microns although
other thicknesses may be employed. A sacrificial substrate
layer 206 may be formed on the endpoint layer 204. The
sacrificial layer 206 may be formed on the endpoint layer 204
by processes similar to those employed in fabricating SOI
substrates known 1n the art. For example, the endpoint layer
204 may include a buried oxide (BOX) layer on the back side
208 of the water structure and 1s coated with a silicon-on-
insulator (SOI) layer for the sacrificial layer 206. Both layer
204 and layer 206 will be removed after final wafer process-
ng.

[0031] Inoneembodiment, the sacrificial layer 206 may be
grown by employing a chemical vapor deposition, molecular
beam epitaxy or other deposition process. In an alternate
embodiment, a waler bonding technique may be employed.

[0032] The sacrificial substrate layer 206 may include a
p-doped or n-doped silicon material, a polysilicon material, a
bonded thinned silicon water, a silicon germanium material,
or any other substrate material known 1n the art with mechani-
cal properties comparable to layer 202. It1s preferable that the
sacrificial layer 206 possess many or all of the same mechani-
cal properties as the original base structure 202. In this way,
equipment for chucking, handling, and processing semicon-
ductor substrates does not have to be modified to account for
the sacrificial layer 206 during fabrication processing.

[0033] In particularly useful embodiments, endpoint layer
204 may include an oxide layer, e.g., silicon oxide, a nitride
layer, e.g., silicon nitride, a polymer layer, epitaxial silicon or
may include a doped silicon (n or p)region, e.g., similar to the
embodiment described with reference to FIG. 1. Sacrificial
layer 206 may include any material but with the same con-
cerns regarding contamination or removal processes that
would otherwise be detrimental to the components and struc-
tures formed on a front side 210 of the base structure 202.
Proper protection of the front side 210 may enable the use of
many combinations of processing steps and material types for
the sacrificial layer 206 and/or the endpoint layer 204. The
sacrificial layer 206 and the endpoint layer 204 may include a
combined thickness of about 10 to 100 microns, with a pre-
terred range of about 30 to 50 microns; however, other thick-
nesses are contemplated depending on the processing and
handling parameters for the wafer assembly 200 during fab-
rication.

[0034] Adter fabrication steps for the front side 210 of the
waler assembly 200 are complete, any damage incurred on
the back side 208 may be removed by removing the sacrificial
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layer 206 by using endpoint layer 204 as a means of selec-
tively terminating the etch process, leaving a highly uniform
surface, and then etching away the endpoint layer 204 down
to leave only the base structure 202. Intermediate nonselec-
tive thinning operations such as a backside grind or reactive
ion etch can be completed to reduce the initial thickness of
sacrificial layer 206 prior to the final removal of the remaining
thickness of sacrificial substrate layer 206.

[0035] A water ID 212 may be 1nscribed on the sacrificial

layer 212. The water ID can also be created on the back side
208 prior to the formation of the endpoint layer 204.

[0036] Referring to FIG. 3, a block/flow diagram 1s shown
for an 1llustrative method for forming the wafer assembly 100
in accordance with the present principles. In block 302, dur-
ing a waler substrate manufacturing process, a selectively
removable doped or damaged region 1s formed on the back-
side of the water. The doped region may have a thickness of
about 10 to 100 microns, with a pretferred range of 30 to 50
microns. In block 302, the doped region includes impurities
implanted in the back side of the waler by an implantation
process (e.g., 1on 1mplantation, plasma exposure, etc.) or
diffusion process (e.g., deposit a dopant/impurity layer and
anneal to drive-in dopants/impurities). Other techniques may
also be employed to change the etch properties of the doped
region to make the doped region selectively removable with
respect to the base structure/water substrate. In addition, 1
contamination 1s properly addressed, the back side impurity
material not restricted.

[0037] In block 304, a selectively removable layer thick-
ness 15 selected/customized to address depth of damage
caused by waler processing 1n a particular instance. The
thickness of the doped region 1s adjusted accordingly.

[0038] In block 306, the watfer ID 1s ensured to be intact,
and 1f not the wafer 1D 1s re-inscribed on the doped layer using
methods known 1n the art. The water 1D can be created prior
to the development of the selectively doped layer. Depending
on the thickness of the selectively doped layer, the water 1D
can be re-created on the exposed surface of the doped layer
alter its formation. The water ID may also be created on the
base structure prior to forming the selective doped layer as
either an embossed or raised ID. In this way, water 1D should
be visible even after the formation of the selective doped
layer.

[0039] Inblock 308, standard front, middle and back end of
line water processing 1s performed on a front side of the wafer
substrate. In block 310, after final back end of line metal
termination processing, but prior to standard photosensitive
polyimide (PSPI) passivation processing, a selective removal
of the doped layer 1s performed, e.g., by an etch using a
selective chemistry to remove the doped region. The removal
process 1s endpointed on the interface between the doped
region and the base structure. By adding the selective doped
layer, accumulated back side damage can be removed while
climinating the incursion of additional defects caused by the
removal process.

[0040] In block 312, if needed, due to decreased waler
thickness resulting from the removal of the sacrificial doped
layer, the bevel along the water backside may be reformed to
create a uniform, rounded edge according to tool handling
specifications, using mechanical grinding or other beveling
methods known 1n the art. The re-beveling operation may be
performed on the backside where the selective doped layer
was removed or on the entire substrate thickness to mitigate
waler handling 1ssues for downstream processing.
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[0041] In block 314, further processing continues as 1s
known 1n the art. This may include dicing the water to provide
chips, forming passivation layers, forming interconnects, etc.

[0042] Referring to FIG. 4, a block/tlow diagram 1s shown
tor an 1llustrative method for forming the water assembly 200
in accordance with the present principles. In block 402, dur-
ing a waler substrate manufacturing process, an embedded
endpoint layer 1s formed on a back side of a base wafer
substrate structure. The embedded layer may be formed from
an oxide, nitride, a P-doped Si1 or other matenial which would
create an 1nterface to enable an endpointed process to
improve manufacturability and process repeatability. In block
404, an additional sacrificial or substrate layer may be added
to the embedded layer on the backside of the base waler
substrate. This would include the embedded layer being dis-
posed between two substrate layers (e.g., the base structure
and the sacrificial substrate layer). The present principles
enable secamless handling during fabrication and minimize
any risk of tool contamination. The embedded layer and the
sacrificial substrate may have a combined thickness of about
10 to 100 microns, with a preferred range o1 30 to 50 microns.
The layer thicknesses may be selected/customized to address
depth of damage caused by waler processing 1n a particular
instance.

[0043] In block 406, the wafer ID 1s re-inscribed on the
sacrificial substrate layer. The water ID can be inscribed on
the sacrificial substrate layer at any time during the process-
ing. The water ID can be re-created on the exposed surface of
the sacrificial substrate layer after 1ts formation. The water ID
may also be placed on the substrate layer prior to installing the

sacrificial substrate layer. The water ID may also be inscribed
on the base structure.

[0044] Inblock 408, standard front, middle and back end of
line water processing 1s performed on a front side of the water
substrate. In block 410, atter final back end of line metal
termination processing, but prior to standard photosensitive
polyimide (PSPI) passivation processing, a selective etch or
grinding process using a selective chemistry 1s performed to
remove the sacrificial substrate layer ending on the interface
between the endpoint region and the base structure. This
process may be performed 1n steps as well. For example, the
sacrificial substrate layer may be removed 1n a first process
and the endpoint layer could be removed 1n a second process.
I1 the endpoint layer includes oxide, mitride, or other non-Si
material, remnants of endpoint layer are removed using a
backside clean chemaistry that will only remove that material
and not 1mpact the base structure material of the wafer. By
employing the sacrificial substrate layer, accumulated back
side damage can be removed or avoided while eliminating
any defects induced during the removal process.

[0045] In block 412, if needed, due to decreased waler
thickness resulting from the removal of the sacrificial sub-
strate layer and embedded endpoint layer, the bevel along the
waler backside may be reformed to create a uniform, rounded
edge according to tool handling specifications, using
mechanical grinding or other beveling methods known 1n the
art. The re-beveling operation may be performed on the back-
side where the selectively removable layer was removed or on
the entire substrate thickness to mitigate water handling
1ssues for downstream processing.

[0046] In block 414, further processing continues as 1s
known 1n the art. This may include dicing the water to provide
chips, forming passivation layers, forming interconnects, etc.
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[0047] Forthe methods shownin FIGS. 3 and 4, 1t should be
understood that any material that can survive semiconductor
processing and can then be removed utilizing a selective etch
may be employed as the sacrificial backside layer. For
example, a wet etch can be integrated at any point 1n the
process tlow 1n which the substrate remains whole (e.g., prior
to separating the wafter to create individual chips). For
example, 11 desired, wet thinning could be completed after
laser grooving but prior to saw dicing the wafer to possibly
climinate the need for saw dicing or additional backside thin-
ning operations. By extending the target depth of the laser
grooving operation into the sacrificial region of the substrate
but not entirely through the backside of the water substrate in
a pattern which 1solates each chip, each chip would then be
separated after the removal of the sacrificial layer, thus elimi-
nating the need for additional saw dicing or thinning.

[0048] Further, the present embodiments provide a back
side protection system, which 1s integrated into a watfer sub-
strate. A selective back side etch (e.g., a wet etch, such as an
HEFE, HCI, HNA, KOH, TMAH, or similar chemistries known
in the art) or other removal process (e.g., reactive 10n etch,
backside grind, etc.) of a protective layer integrated 1nto the
base structure eliminates defects induced from the thinming
process, to which there 1s no current solution and enables an
endpoint for back side etching, which 1s a significant process
control improvement, e.g., fewer inspections, reworks, and
consistent water thickness, thereby reducing variability in the
fabrication process and enabling improved chip and module
process vield and reliability. Wet etching can be integrated at
any point in the process flow in which the substrate remains
whole.

[0049] Having described preferred embodiments of a waler
backside defectivity clean-up utilizing a selective etch sub-
strate (which are intended to be 1llustrative and not limiting),
it 15 noted that modifications and varnations can be made by
persons skilled 1n the art in light of the above teachings. It 1s
therefore to be understood that changes may be made 1n the
particular embodiments disclosed which are within the scope
of the mvention as outlined by the appended claims. Having
thus described aspects of the invention, with the details and
particularity required by the patent laws, what 1s claimed and
desired protected by Letters Patent 1s set forth 1n the appended
claims.

What 1s claimed 1s:

1. A watler, comprising:

a base structure including a substrate for fabricating semi-
conductor devices, the base structure including a front
side where the semiconductor devices are formed and a
back side opposite the front side; and

an integrated layer formed on the back side of the base
structure 1ncluding impurities configured to alter etch
selectivity relative to the base structure such that the
integrated layer 1s selectively removable from the base
structure to remove defects incurred during fabrication
of the semiconductor devices.

2. The water as recited 1n claim 1, wherein the base struc-

ture includes one of bulk silicon, semiconductor-on-insulator

(SOID), Ge, SiGe or GaAs.

3. The water as recited in claim 1, wherein the integrated
layer includes impurities implanted into the back side of the
base structure.

4. The water as recited 1in claim 1, wherein the integrated
layer includes a thickness of between about 10 to 100
microns.
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5. The water as recited 1n claim 1, wherein the base sub-
strate includes silicon and the integrated layer includes a
p-doped silicon.

6. The water as recited 1n claim 1, further comprising a
waler 1dentifier embossed on the base structure and config-
ured to be visible after formation of the integrated layer.

7. A waler, comprising:

a base structure including a substrate for fabricating semi-

conductor devices, the base structure imncluding a front
side where the semiconductor devices are formed and a
back side opposite the front side;

an endpoint layer formed on the back side of the water and

having an etch selectivity relative to the base structure;
and

a sacrificial layer disposed on the endpoint layer.

8. The water as recited 1n claim 7, wherein the base struc-
ture includes one of bulk silicon, semiconductor-on-insulator
(SOI), Ge, S1Ge or GaAs.

9. The water as recited 1n claim 7, wherein the endpoint
layer includes one of an oxide, p-doped silicon, n-doped
s1licon, epitaxial silicon, nitride or a polymer matenal.

10. The water as recited 1n claim 7, wherein the endpoint
layer includes a thickness of between about 1 micron to about
10 microns.

11. The water as recited 1n claim 7, wherein the endpoint
layer and the sacrificial layer include a combined thickness of
between about 10 to 100 microns.

12. The water as recited 1n claim 7, wherein the sacrificial
layer includes a semiconductor-on-insulator substrate.

13. The water as recited 1n claim 7, wherein the sacrificial
layer includes a thermally grown substrate material.

14. The water as recited 1n claim 7, further comprising a
waler 1dentifier visible after formation of the sacrificial layer.

15. A method for reducing back side watfer defects, com-
prising:

providing a semiconductor wafer substrate;

implanting impurities into a back side of the water to form

an integrated doped layer being selectively removable
from a base structure of the waler;

processing a front side of the water to fabricate semicon-

ductor devices; and
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selectively removing the integrated doped layer to remove
processing defects incurred on the backside of the water
substrate.

16. The method as recited in claim 15, wherein selectively
removing the integrated doped layer includes wet etching the
integrated doped layer to expose the base structure.

17. The method as recited 1n claim 135, further comprising
selecting a depth for the integrated doped layer to include
depth of damage caused by water processing.

18. The method as recited 1n claim 15, further comprising
embossing a waler 1dentifier on the base structure that is
visible after implanting impurities into the back side of the
waler.

19. A method for reducing back side water defects, com-
prising:

providing a semiconductor wafer substrate;

forming an endpoint layer on a back side of the water that

1s selectively removable from a base structure of the
wafer:;

providing a sacrificial layer on the endpoint layer;

processing a front side of the wafer to fabricate semicon-

ductor devices:

removing the sacrificial layer from the endpoint layer; and

selectively removing the endpoint layer from the base

structure to remove processing defects incurred on the
backside of the wafer substrate.

20. The method as recited 1n claim 19, wherein selectively
removing the endpoint layer includes wet etching the end-
point layer to expose the base structure.

21. The method as recited 1n claim 19, wherein providing a
sacrificial layer includes utilizing a semiconductor-on-insu-
lator (SOI) process to provide the sacrificial layer.

22. The method as recited 1n claim 19, wherein providing a
sacrificial layer includes growing the sacrificial layer on the
endpoint layer.

23. The method as recited 1n claim 19, further comprising,
embossing a waler identifier on the base structure that is
visible after etching the endpoint layer.

24. The method as recited 1n claim 23, further comprising
placing a watler identifier on the sacrificial layer.

¥ o # ¥ ¥



	Front Page
	Drawings
	Specification
	Claims

